United States Patent [

Ciula |

[54] PLASTIC MOLDBOARDS FOR SNOW

[75]

[73]

[21]

PLOWS AND THE LIKE
Inventor: James C. Ciula, Mentor, Ohio

Assignee: The Louis Berkman Company,
Cleveland, Ohio

Appl. No.: 174,142

Filed: Mar., 28, 1988

Int, Cl# i recce e E01H 5/06
US. CL e, . 37/266; 172/701.1;

17277747
Field of Search ................. 37/266, 231, 234, 276,

37/279, 281, 284; 172/747, 701.1

(111 Patent Number: 4,803,790
[45] Date of Patent: Feb. 14, 1989

[56] References Cited

U.S. PATENT DOCUMENTS
4,439,939 4/1984 Blau ....ccccevevrrerreecriennennn. 37/266 X
4,574,502 3/1986 Blau ....ccocrvvreverievinennccrenena 37/266

Primary Examiner—Edgar S. Burr
Assistant Examiner—Moshe 1. Cohen
Attorney, Agent, or Firm—Body, Vickers & Daniels

[57] ABSTRACT

An improved blade for a snow plow is provided. The
blade includes an inwardly curved, polyethylene mold-
board which is secured in a prestressed and arcuate
relationship to a structural frame. The frame includes
mmwardly curved, vertically extending, transversely
spaced brace members and a defined space of predeter-
mined shape exists between the moldboard and the
braces for improved snow removal by the blade.

24 Claims, 7 Drawing Sheets




Sheet10f7 4,803,790

Feb. 14, 1989

19

U.S. Patent

90 34




U.S. Patent  Feb. 14, 1989 - Sheet 2 of 7 4,803,790

Q 3

n

© ©
0]
J

-
-

{
|

FIG. 3

52 >5
>




US. Patent  Feb. 14, 1989 Sheet 3 of 7 I 4,803,790

34




“US. Patent  Feb. 14, 1989 Sheetdof7 4,803,790

- ©
ﬂ-

18

i'




4,803,790

U.S. Patent . Feb. 14, 1989 Sheet 5 of 7




US. Patent  Feb.14,1989  Sheet6of7 4,803,790




US. Patent  Feb.14,1989 ~ Sheet 7 of 7 4,803,790

. . FIG. 13
66 g ' 65

A
J‘"




4,803,790

1

PLASTIC MOLDBOARDS FOR SNOW PLOWS
AND THE LIKE

BACKGROUND OF THE INVENTION

This invention relates generally to plows and more
particularly to an improvement in snow plows and simi-
lar devices for cleaning snow and other debris from
roadways and similar surfaces.

The invention is particularly applicable to a snow
plow apparatus and construction, whereby an improved
moldboard is provided and will be described with par-
ticular reference thereto. However, the invention may
have broader applications and could be used, in theory,
for plows for other applications such as agricultural
purposes and the like.

A plow of the type used to remove snow from a
roadway must include a blade which rolls the snow
upwardly and then moves it transversely across the face
of the blade. To accomplish this, the plow includes a
moldboard having a curvilinear configuration which

terminates in a lower plowing edge or a scraper blade.
The scraper blade usually extends in a forward direc-

tion and, in effect, digs into the snow and forces the
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way which impact the moldboard under significant
forces

A number of various materials having extremely low
coefficients of friction exist in the art. In particular,
ultra high molecular weight polyethylenes have been
developed and applied in industrial application where
sliding contact 1s encountered as for example as liners
for chutes and bunkers, as wear strips, slide plates, bear-
ings and bushings. Until now, considerations relating to
the mechanical properties of such materials have ruled

- out the suitability of such materials for use as a mold-
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snow onto the curvilinear moldboard. The contour of 25

the moldboard imports a rolling action to the upwardly
moving snow and forces the snow transversely across
the face of the moldboard and to the side of the plow.

Over the years many different moldboard configura-
tions of various curvilinear shapes have been experi-
mented with to arrive at a shape which would insure
smooth rolling and transverse movement of wet and
powdery snow across the moldboard face. A curvilin-
ear configuration, essentially arcuate in shape and ex-
tending 1n only one planar direction has proven an ac-
ceptable, widely used geometrical configuration for the
moldboard.

A typical snow plow construction is to roll a mild
steel carbon plate, typically of about 3", into an arcuate
shape to form the moldboard. The framework, typically
constructed from structural angle members, is then
welded to the rear side of the moldboard to support and

30

35

prevent the moldboard from fracturing when being hit

by rock and other debris from the roadway while also-

providing the structure for the attachments necessary to
operate the plow. Typical examples of such construc-
tion may be found by reference to U.S. Pat. Nos.
3,432,947 to Peitl and 3,465,456 to Meyer assigned to
the current assignee and incorporated herein by refer-
ence.

From a consideration of plow weight, a steel mold-
board 1s undesirable. It obviously places greater force
requirements on the vehicle to which it is attached, and
perhaps more importantly requires heavier plow attach-
ments and larger lifting systems than what otherwise
may be possible.

From an efficiency consideration, a number of at-
tempts have been made to improve the efficiency of the
steel moldboard in plows of the aforesaid type so as to
better enhance the rolling motion and transverse move-
ment of the snow across the face of the moldboard.

Many of the approaches fundamentally involve a lower-

ing of the coefficient of friction of the surface of the
moldboard. For example, wax has long been used by
snow plow operators on the moldboard. Moldboards
have also been permanently coated with various sub-
stances. However, such coatings eventually fail when
struck by rocks, stones and other debris from the road-
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board in a snow plow application.

More recently, on the basis of weight and cost consid-
erations alone, various types of other plastics have been
used as moldboards in snow plows. The plastic is pre-
formed into the desired curvilinear shape and applied
flush against the frame where it is drilled and fastened in -
place in the same manner that the steel moldboard is
conventionally applied to the frame. Depending upon
the properties of the plastic and its durability, plastic
moldboards have met with limited success.

- SUMMARY OF THE INVENTION

Accordingly, it is one of the principal objects of the
present invention to provide a snow plow and a method
of constructing a snow plow which utilizes a high mo-
lecular weight polyethylene material as a moldboard to
produce a durable, lightweight and significantly im-
proved snow plow.

This object along with other features of the invention
1s achieved in a plow of the type used to clear snow and
debris from roadways and similar surfaces. The plow
comprises, essentially, a conventional frame which in-
cludes a top and a boitom longitudinally extending
mounting member approximately equal to the length of
the plow blade and a plurality of vertically extending,
transversely. spaced brace members. Each brace mem-
ber is fixedly secured at one end to the top mounting
member and at its opposite end to the bottom mounting
member and has inwardly curved forward edge sur-
faces extending between the top and bottom member. A
generally rectangular and inwardly curved polyethyl-
ene moldboard of high molecular weight is fastened by
fastening means to the top and bottom mounting mem-

- _bers 1n an inwardly curved, flexed and prestressed man-

ner but the rearward surface of the moldboard is spaced
away from the forward edge surface of the brace mem-
bers a fixed distance. This distance is normally sufficient
to prevent contact therebetween during operation of
the plow while permitting brace contact during exces-
sive debris impact. The moldboard is essentially pre-
stressed when assembled in the frame in a preferred
curvilinear shape whereby the rigidity and resiliency of
the curvilinear moldboard shape is enhanced to provide
good rolling and transverse movement of the snow
during normal operation of the plow while the braces in
the frame prevent an excessive distortion and/or frac-
ture of the moldboard should debris from the roadway
severely impact the moldboard.

In accordance with another aspect of the invention,

-~ the mounting members and braces are formed of struc-

65

tural angle members and a flat, longitudinally extendin g
mounting plate abuts the bottom mounting angle and is
generally co-planar with the mounting leg of the bot-
tom angle while secured to the inwardly curved for-
ward edge surfaces of the braces. The bottom portion of
the moldboard is secured to the mounting plate and the
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top portion of the moldboard is secured to the mounting
leg of the top angle which is at a fixed angle relative to
the braces to define an offset or spaced distance be-
tween the brace and the moldboard. Importantly, in a
preferred embodiment of the invention for large plow
applications, the spaced distance is crescent or moon-
shaped tapering gradually towards the top of the mold-
board to provide the desired prestressed, resilient de-
flection of the moldboard which can be the same thick-

ness for both large and small plow applications.
In accordance with yet another feature of the inven-
tion, a scraper blade is conventionally secured to the

mounting leg of the bottom angle and abuts the bottom
edge of the moldboard to function as a solid stop for the
moldboard increasing its rigidity. In one preferred em-
bodiment of the invention, the scraper blade extends
onto the flat mounting plate thus increasing the support
area for the scraper blade. In the large plow application
the bottom edge of the moldboard extends into the
mounting leg of the bottom angle to assure the de-
scribed curvature.

In accordance with another aspect of the invention
related to large plow applications, the top edge of the
moldboard extends in an unsupported manner at least 3"
beyond the mounting leg of the top angle. Heretofore,
steel plows had to support the moldboard extension to
avoid fracture from rocks and other debris, a consider-
ation not present in the polyethylene moldboard of the
subject invention.

In accordance with still another feature of the inven-
tion, the frame assembly described above is accurately
formed and a plurality of round holes are drilled in
transversely spaced increments in the top and bottom
mounting members of the frame. A flat sheet of high
molecular weight polyethylene moldboard of about 3"
thickness has a like plurality of rectilinear holes accu-
rately formed in the flat moldboard equal in number and
spacing to the drilled holes and adjacent the top and
bottom edges of the moldboard. The moldboard is then
rolled into the desired curvilinear shape and subse-
quently fastened to the frame by means of fasteners
having rectilinear shaped shanks under the fastener
heads not greater in length than the width of the mold-
board whereby the moldboard is forced as the fasteners
are tightened into the aforedescribed relationship to
provide the desired spacing between the moldboard and
the frame braces.

It 1s thus a principal object of the subject invention to
provide an improved snow plow and method of con-
structing a snow plow.

It is another object of the invention to provide a
lightweight snow plow.

It 1s another object of the invention to provide in a
snow plow an improved moldboard which enhances or
increases the ability of the moldboard to gather and
move snow across the face thereof.

It 1s yet another object of the invention to provide an
improved snow plow which is less expensive than con-
ventional steel snow plows.

Still another object of the invention is to provide an
improved snow plow which utilizes a frame requiring
less steel than conventional frames.

Yet a further object of the invention is to provide a
method for constructing a snow plow using a plastic
moldboard which can accurately and consistently be
applied with a fixed curvature to a snow plow frame.

A stiil further object of the invention is to provide a
frame-plastic moldboard assembly for use on a plow
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which overcomes the disadvantages previously associ-
ated with the use of plastics in a plow environment.

These and other objects and advantages of the pres-
ent invention will become apparent from the following
description taken in conjunction with the accompany-
ing drawings which are described below.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may take physical form in certain parts

and arrangements of parts, a preferred embodiment of
which will be described in detail and illustrated in the
accompanying drawings which form a part hereof and

wherein:
FIG. 1 is a front perspective elevational view of a
snow plow of a type typically mounted to a pick-up

- truck or like vehicle, i.e. a “small” snow plow;
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FIG. 2 1s a perspective, rear elevation view of the
snow plow shown in FIG. 1:

FIG. 3 15 a rear elevation view of the snow plow
shown in FIG. 2:

FIG. 4 is a further enlarged end view of the snow
plow shown in FIG. 1;

FIGS. 5§ and 6 are further enlarged cross sectional
end views taken along lines 5—5 and 6—6 of FIG. 3,
respectively, showing certain details of the construction
of the plow shown in FIG. 1;

FIG. 7 is a partial rear elevation view of a snow plow
of the type typically used by municipalities and high-
way departments to clear snow from roadways, high-
ways and interstates, i.e. a “large” snow plow:

FI1G. 8 1s an enlarged end view of the plow shown in
FI1G. 7,

FIGS. 9 and 10 are further enlarged cross-sectional
views taken along lines 9—9 and 10—10 in FIG. 7,
respectively, illustrating certain details of the plow
construction; .

FIG. 11 is a perspective, plan view of the moldboard
of the present invention illustrated in its flat condition;

FIG. 12 is a schematic cross-section view illustrating
the rolling of the moldboard shown in FIG. 11 into a
curvilinear shape;

FIG. 13 is an end view of the rolled moldboard of

'FIG. 12 showing the sag tendencies of the polyethylene

moldboard; and
FIG. 14 1s an end view of the moldboard being ap-
plied to the frame of a small plow.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the drawings wherein the showings
are for the purpose of illustrating a preferred embodi-
ment of the invention only and not for the purpose of
limiting the same, FIGS. 1-6 illustrate a plow 10 of one
type of construction whereas FIGS. 7-10 illustrate a
plow 10 of a second type of construction. As indicated
above, plow 10, shown in FIGS. 1-6, is suitable for
application to pick-up trucks, 4X 4 vehicles and the like
for light snow removal operations such as encountered
in plowing driveways, parking lots, etc. and is typically
about 78" 1n length and will hereafter be referred to as
“small” plow 10. The plow shown in FIGS. 7-10 is a
larger, heavy duty plow suitable for use by municipal-
ities and governmental agencies for removing snow and
debris from roadways and typically has a length of 90"
and will hereafter be referred to as “large” plow 10.

Referring now to FIGS. 1 to 6, plow 10 generally
comprises a longitudinally extending structural frame
14, a scraper blade 16 attached to the bottom of frame
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14 and an inwardly curved moldboard 18. For consis-
tency in terminology and as used herein, “scraper
blade’”” means the replaceable, lower edge portion of the
plow, while “blade” means the inwardly curved front
face 19 of moldboard 18 and the scraper blade 16. Plow 5
10 means the frame 14, moldboard 18 and scraper blade
16. |

Secured or attached to frame 14 are conventional
plow accessories which are necessary for operation of
plow 10. The accessories include a support crossover 10
arm 20 having journals 21 which are mounted to a vehi-
cle (not shown). Extending from support crossover arm
20 are struts 23 which are pivoted as at 25 to a box-like
structure 26. Box structure 26 is pivotally mounted to
the bottom portion of frame 14 by a pin connection 28 15
(FIG. 4). Pin connection 28 permits plow 10 to rotate in
a forward or rearward direction. Cylinders 30 mounted
on each side of struts 23 permit angling of the plow 10
about pivot 25 so that the attitude of plow 10 relative to
the vehicle can be skewed to discharge snow from one 20
side or the other of plow 10. ,
- A first trunnion 33 secured to box structure 26 and a
second trunnion 34 secured to the upper end of frame 14
provide the mounting for a spring 36 which maintains
plow 10 in an upright position. When scraper blade 16 25
engages an obstacle in the roadway, plow 10 pivots
about pins 28 against the action of springs 36 which
return plow 10 to its normal position after passing over
the obstacle. The tension of springs 36 is adjusted in a
conventional manner by adjustable arms 38 threaded to 30
second trunnion 34. -

The accessories thus described are conventional in
the plow art-and do not, per se, form part of the inven-
tion. However, it is specifically contemplated, as part of
this invention, that the light weight of moldboard 18 35
will permit the accessories shown to be redesigned so as
to reduce their weight and cost because of the reduction
in weight achieved by use of plastic moldboard 18. For
general purposes of explanation, conventional accesso-
ries are shown. . 40

Referring now to FIGS. 2, 3 and 4, frame 14 is a
somewhat conventional frame similar to that heretofore
used on steel snow plows. Generally, frame 14 com-
prises a longitudinally extending top mounting member
40 which extends the length of the plow, a bottom 45
mounting member 41 which similarly extends the length
of the plow and a plurality of transversely spaced, in-
wardly curved braces 44 which extend between and are
secured to top and bottom mounting members 40, 41. In
practice, top mounting member 40 is a structural angle 50
having a mounting leg 47 at right angles to a generally
radially extending leg 48. Braces 44, similarly, are struc-
tural angles which are orientated, as shown in the draw-
ings, to have a V-shaped cross-sectional configuration
which is inwardly curved so that the ends of the legs of 55
the angle form inwardly curved forward edge surfaces
50. Preferably, forward edge surfaces 50 of braces 44
are arcuate having a predetermined radius of curvature
sized relative to that of moldboard 18. Each brace 44
has a top end 52 which preferably is cut along a radial 60
line coincident with the center with the radius of curva-
ture of forward edge surfaces 50. Mounted flush against
top end 52 and welded thereto is radially extending leg
48 of top mounting member 40 and this co-planar line
‘contact assures-the position of mounting leg 47 relative 65
to moldboard 18. That is, by changing the angular rela-
tionship to top end 52 of brace 44 relative to the radius
of curvature of forward edge surfaces 50, the relation-

6

ship between moldboard 18 and forward edge surfaces
30 can be varied. Similarly, the bottom end 53 of each
brace 44 is likewise established, preferably on a radial
plane coincident with the center of the radius of curva-
ture of forward edge surfaces 50. Bottom mounting
member 41 comprises, in the preferred embodiment, a
bottom structural angle 56 and a flat bottom mounting
plate 57. Bottom angle 56 has a mounting leg 59 and at
right angles thereto a radially extending leg 60. Bottom
end 33 of brace 44 abuts against radially extending leg
60 similar to that described for top mounting member
40. Secured to the forward edge surfaces 50 of each
orace 44 and adjacent each brace’s bottom end 53 is a
flat mounting plate 57 which abuts against radially ex-
tending leg 60 preferably so that mounting leg 59 of
bottom angle 56 and mounting plate 57 are substantially
or somewhat co-planar.

As thus far described, frame 14 is constructed by
accurately cutting the structural angles, bending braces
44 to the proper degree of curvature and then utilizing
conventional jigs and fixtures to hold the members in
their proper relationship while they are fixedly welded
to one another. Frame 14 illustrated in the drawings and
described in the specifications is similar, as noted, to a
conventional frame. Because of the light weight of plas-
tic moldboard 18, it is specifically contemplated that the
size of the structural angles can be reduced when com-
pared to that used on a steel blade and the weight and
cost of frame 14 accordingly reduced. However, the
general configuration, and particularly the use of four
(4) braces 44, will remain the same.

Referring now to FIGS. 11-14, a rectangular flat
sheet, approximately &'’ thick of ultra high molecular
weight (UHMW) polyethylene plastic is provided for
moldboard 18. An acceptable UHMW plastic marketed
under the registered trademark HOSTALEN GUR412
LS and GURA422 is available from American Hoechst
Corporation. Data sheets describing the physical prop-
erties of the HOSTALEN material are incorporated
herein by reference. The UHMW polyethylene material

has an exceptionally low coefficient of friction, relative

high resistance to abrasion with adequate impact and
yield strengths to function in a snow plow environment
when appropriate provisions, described herein, are
taken. The material does not retain its configuration in a
free-standing state and has heretofore been used in in-
dustrial applications such as liners and the like where
the material could be adequately braced or supported
over its entire area. FIG. 13 shows that a UMHW poly-
ethylene material formed into a curvilinear shape (and
specifically an arc of 12" radius with a length of 78'")

- will flatten out or vertically drop at its end as much as

g of an inch (dimension “Z”) lying on its curved surface
in a warehouse overnight at room temperature.

To overcome this problem so that a uniformly in-
wardly curved moldboard face 19 could be consistently
constructed, a flat rectilinear plate 62 of UHMW poly-
ethylene is first provided with a plurality of rectilinear,
preferably square shaped, openings 64 extending there-
through adjacent the top edge 65 and bottom edge 66 of
plate 62 in a predetermined and precisely spaced man-
ner along the length of plates 62. Conventional rollers
70, 71 used to form steel moldboards for conventional
blades, are then utilized as schematically illustrated in
FI1G. 12 to inwardly curve rectilinear plate 62 into the
shape of moldboard 18 so that inwardly curved front

~face 19 is formed as an arcuate segment having a radius

§6, %Y -

"'y”. Preferably, for a small plow the curvature of mold-
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board 18 is defined by an arc having a radius of 12”
while a large plow is defined by an arc “y” having a
radius of 15",

Referring now to FIGS. 1, 3, 4 and 14, a longitudi-
nally extending, rectangularly shaped, conventional 3
scraper blade 16 formed from a hardened steel 1s pro-
vided. Other types of scraper blades such as illustrated
in U.S. Pat. No. 3,465,456 may be used. Scraper blade
16 has a bottom edge 76 adapted to contact the roadway
for picking up snow in a known manner and a top edge 10

77. A plurality of conventional fasteners 80 are used to
fasten scraper blade 16 to mounting leg 59 of bottom

angle 56. For the small plow application, top edge 77 of
scraper blade 16 extends almost midway across flat
bottom mounting plate 57 so that mounting leg 59 of !°
bottom angle 56 and also bottom mounting plate 57
support 1n a rigid manner the attachment of scraper
blade 16 to frame 14. This reduces the length of mount-
ing leg 59 otherwise required to support scraper blade
16. Fasteners 80 are of the conventional type with but-
ton heads and either elastomeric lock nuts 81 or conven-
tional nuts with lock washers.

Referring now to FIG. 14, a plurality of accurately
drilled, round holes 84 equal in number (5) to the open-
ings 64 adjacent top edge 65 of moldboard 18 are drilled
in mounting leg 47 of top mounting member 40. Simi-
larly, a like number (5) of round holes 85 are drilled in
an accurate and precise position on bottom mounting
plate 57. Preferably, the centerlines 87 of holes 84 and
the centerline of holes 88 of holes 85 will intersect with
one another and form approximately a right angle to
assure that the inwardly curved front face 19 of mold-
board 18 will extend through an arc of 90°. A plurality
of threaded fasteners 90 are provided for holes 84, 85. 35
Threaded fasteners 90 have rectilinear shanks 91, pref-
erably square, extending from the fastener head a dis-
tance not greater than the thickness of moldboard 18
and elastomeric nuts 92. The fit between rectangular
shanks 91 of fasteners 90 and rectangular opening 64 in 4,
moldboard 18 is almost a press fit so that any looseness
needed to assemble moldboard 18 to frame 14 exists -
between the threaded end of fastener 90 and drilled
holes 84, 85. As shown in FIG. 14, with threaded fasten-
ers 90 inserted into at least some of the square openings 45
64 in moldboard 18, appropriate aligning studs are used
to force at least initially some fasteners 90 into holes 84,

85 and moldboard 18 is prestressed or flexed into its
proper configuration as nuts 92 are drawn tight. In this
connection, it should be noted as described above that sg
moldboard 18 will not maintain the curvature in its
rolled condition prior to application to frame 14 and the
application of fasteners 90 may in effect restore mold-
board 18 to its “as rolled” condition or, alternatively,

20
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30

the degree of curvature of moldboard 18 may even be 55

increased.

Referring now to FIGS. 4, 5 and 6 when moldboard
18 15 assembled into frame 14 bottom edge 66 of mold-
board 18 abuts or is wedged against top edge 77 of
scraper blade 75 while top edge 65 is secured against 60
movement by threaded fasteners 90 in holes 84. Alterna-
tively, a plate abutting radially extending leg 48 of top
mounting member 40 can be applied to frame 14 to
serve as a solid stop abutment for top edge 65 of mold-
board 18 if additional restraint is desired. However, the 65
abutting relationship shown in FIG. 6 has been found
sufficient to provide a desired strengthening of mold-
board 18. As shown in FIGS. 8 and 6, when fasteners 90

8

are tightened, moldboard 18 is somewhat flattened to
conform to the shape of the backing members.

This method of assembly should be contrasted to that
heretofore used by assignee when constructing plow
blades having plastic (other than polyethylene) mold-
boards. In the prior construction technique, the plastic
moldboard was preformed and simply placed against
the mounting strips and braces, and while being held
thereagainst, holes were drilled and fasteners applied.
Attempts to apply the polyethylene moldboard 18 of

the present invention to frame 14 would not produce
consistent and uniformly curved face surfaces 19 nor

would the spaced distance “x” exist, or uniformly exist.

As explained above, a space exists between mold-
board 18 and the inwardly curved edge surfaces 50 of
braces 44 shown generally be letter “x” in the drawings
and spaced distance x can vary in shape from bottom
edge 66 of moldboard 18 to top edge 65 depending upon
the height of flat mounting plate 57 and the attitude of
radially extending leg 48 of top mounting member 40.
Ideally, spaced distance x is greatest adjacent bottom
mounting plate 57, although, for small plow applica-
tions where the snow is usually gathered at higher
points on moldboard 18, the attitude of radially extend-
ing leg 48 can be varied to provide a more uniform
spaced distance x as shown in FIG. 4. Distance X is
determined relative to the degree of curvature of mold-
board 18 and the thickness of moldboard 18 such that
whatever flexure the distance x provides, the flexure is
not sufficient to break or fracture moldboard 18.

In operation, the rigidity of moldboard 18 once in-
stalled in frame 14 is such that the shape of moldboard
18 1s maintained when light or powder snow is being
plowed. The low coefficient of friction permits the
plow to rapidly roll the snow up along the moldboard
and transversely move the snow along the face of the
plow so that when the snow is powdery, there is less of
a tendency for the snow to billow or spray over top
edge 65 of moldboard 18 when contrasted to the opera-
tion of a conventional steel moldboard plow. When the
sSnow is very moist or heavy, there may be certain appli-
cations where the weight of the snow coupled with the
mass of the vehicle speed, etc. develops a force high
enough to deflect moldboard 18 from its initially assem-
bled position. When this occurs, it is desired that mold-
board 18 flex without contacting braces 44. The distor-
tion in the curvature does not seriously effect the rolling
motion of the snow onto moldboard 18 and the springi-
ness imparted by the deflection of the moldboard, as it
tends to assume its initial assembled state within frame
14, enhances the transverse movement of the wet or
compacted snow across the face 19 of moldboard 18
and more so, it is believed, than what would have oc-
curred if moldboard 18 were assembled so as to be in
contact with forward edge surfaces 50 of braces 44
without a “prestress”. Braces 44, however, are needed
in the event rock or debris from the roadway severely
impact moldboard 18 to prevent puncture or failure
thereof.

Referring now to FIGS. 7 through 10, moldboard 18
1s shown applied to a “large” plow application and like
reference numerals used for the “small” plow descrip-
tion will designate like parts where applicable. The
attachments to frame 14 are essentially the same as
described, there being, because of the heavy duty appli-
cation, a bracket 95 secured to bottom angle 56 having
a threaded bore 96 for adjustingly receiving a conven-
tional skid plate 98 normally associated with such
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plows. One of the differences between the large and
small plow applications is the requirement in the large
plow application to extend top edge 65 of moldboard 18
beyond the 90° included angle of centerlines 87, 88 to
serve as additional protection against billowing of light
or power snow past moldboard 18. As shown in FIG. 9,
top edge 65 of moldboard 18 extends beyond mounting
leg 47 of top mounting member 40 a vertical height
distance of about 3" for this purpose. In contrast to
conventional steel moldboard plows which, for safety
reasons, must support this extension, UHMW mold-
board 18 of the present invention is unsupported since
the polyethylene material will merely deflect, and not
normally fracture, if impacted by debris from the road-
way. The cost of frame 14 is obviously reduced.

FIG. 10 illustrates another difference between the

large and small plow applications. In the large plow.

application, the degree of curvature of face 19 of mold-
board 18 in an assembled position is approximately 15",
To insure sufficient bearing area for moldboard 18 adja-
cent the bottom portion thereof, moldboard bottom
edge 66 abuts top edge 77 of scraper blade 16 along a
line adjacent mounting leg 59 of bottom angle 56 (the
length of mounting leg 59 being larger than that of the
small plow and sufficient to support scraper blade 16).
Additionally, the attitude of radially extending leg 48 of
top mounting member 40 is more accurately disposed to
define a spaced distance x which is crescent or moon
shaped with the largest distance generally adjacent the
top of bottom mounting plate 57 and tapering to a line
contact with inwardly curved forward edge surfaces 50
of braces 44 adjacent mounting leg 47 of top mounting
member 40. Moldboard 18 is thus assembled into frame
14 in a prestressed or flexed condition, but during oper-
ation of the large plow, flexure of moldboard 18 will
only occur over an area adjacent to scraper blade 16
and continuing to a point approximately midway of the
vertical height of moldboard 18. In practice, snow is not
usually rolled past the vertical midpoint of moldboard
18 before it is transversely displaced across the face of

the blade. Given, however, the larger radius of curva-
ture of the large plow, the rigidity of moldbord 18

5
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would be diminished if spaced distance were to con-

tinue somewhat unlformly between top and bottom
edges 65, 66. That is, given the larger curvature, the
tendency of the moldboard to deflect under heavy snow
loading would increase if a uniform space were pro-
vided between moldboard 18 and inwardly curved for-
ward edge surfaces 50 of braces 44 (notwithstanding the
“prestress”) and this in turn would decrease the effec-

tiveness of moldboard 18. The crescent shaped spaced
distance x thus assures the same resilient force applica-

tion of the moldboard in a large plow application as that

which exists in the small plow application without hav-

ing to increase the thickness of moldboard 18.
In general summary, it should be understood that a

polyethylene moldboard 18 of high molecular weight

and-generally rectangular in configuration is applied to
a frame 14. Frame 14 has a spacer mechanism for secur-
ing the top and bottom portion of moldboard 18 thereto.
Generally, the top spacer mechanism is determined by
the plane of the top ends 52 of brace 44 and the bottom
spacer mechanism is determined by the height of bot-
tom mounting plate 57 and the degree of arcuate curva-

ture of forward edge surfaces 50 of braces 44. Square-

holes 64 and square shanked fasteners 90 are used to
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accurately establish the arcuate curvature of the face of
moldboard 18. Scraper blade 16 then abuts the bottom -

10

edge of moldboard 18 and scraper blade 16 and fastener
90 additionally assure the desired prestressed rigidity of
moldboard 18 for improved blade snow removal. The
spaced distance between moldboard 18 and forward
edge surface 50 of braces 44 can be varied. To maintain
the same moldboard thickness and also the desired cur-
vature, the spaced distance changes from approximately
an equidistant relationship for small plow applications
to a crescent shaped configuration for large plow appli-
cations.

The invention has been described with reference to a
preferred embodiment and it is apparent that many
modifications may be incorporated into the frame and
moldboard of the subject invention without departing
from the sphere or essence of the invention. It is my
intention to include all such modifications and alter-
ations insofar as they come within the scope of the
present invention.

It 1s thus the essence of my invention to provide a
moldboard and a method for securing the moldboard to
the frame of a snow plow which is resiliently mounted
in a preflexed condition to enhance the snow removal
operation of the plow.

Having thus defined my invention, I claim:

1. A plow of the type used to clear snow and debris
from roadways and similar surfaces comprising;:

a frame including a top and a bottom longitudinally
extending mounting member approximately equal

in length to the length of said plow, a plurality of
vertically extending, transversely spaced brace
members, each brace member fixed at one end to
sald top mounting member and at its opposite end
“to said bottom mounting member and each brace
member further having an inwardly curved for-
ward edge surface extending between said top and
bottom mounting members and facing towards the
front of said plow and a rearward surface, and
means associated with said rear surface of at least
one of the braces for lifting said plow;
an inwardly curved high density polyethylene mold-
board having a low coefficient of friction approxi-
mately equal in length to said plow having a for-
ward facing, inwardly curved snow removal sur-
face at one side and a rearward facing, similarly
~ inwardly curved surface on its opposite side;
fastening means for securing said moldboard in a
flexed, prestressed manner to said top and bottom
mounting members with a predetermined curvilin-
ear shape which is inwardly curved such that said
rearward surface of said moldboard is spaced away
from said forward edge surface of said brace mem-
bers a predetermined distance sufficient to prevent
contact between said braces and said rear surface of
said moldboard during normal plow operation
while permitting brace contact during excessive
debris impact. |
2. The plow of claim 1 wherein said top and bottom
mounting members and said braces including structural -
angle members, each brace being orientated to have a
V-shaped cross-sectional configuration with the edges -
of the legs forming the V-shape being inwardly curved,
said top and bottom mounting angles having a leg orien-
tated to extend generally radially outwardly from said
forward edge surface of said braces and a mounting leg
generally perpendicular thereto;

~ said bottom mounting member further including a

generally flat, bottom mounting plate abutting said
- radially extending leg of said bottom angle and
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secured on one side thereof to said forward edge
surface of said braces so that said bottom mounting
plate 1s generally co-planar with said mounting leg
of said bottom angle;
said fastener means including fasteners securing said
moldboard to said bottom mounting plate and to
said mounting leg of said top angle whereby said
spaced distance is formed.
3. The plow of claim 2 wherein said spaced distance
is formed in a moon-shaped configuration with the larg-

est space existing between said moldboard and said

forward edge surface at an area adjacent said bottom
mounting plate. |

4. The plow of claim 2 further including a longltudl-
nally extending scraper blade, means for securing said
scraper blade to said mounting leg of said bottom angle,
sald scraper blade tightly abutting the bottom edge of
said moldboard to increase the rigidity thereof.

5. The plow of claim 4 wherein said scraper blade
abuts said moldboard at said bottom mounting plate and 2
said bottom mounting plate and said mounting leg of
sald bottom angle support said scraper blade to increase
the rigidity thereof.

6. The plow of claim 5 wherein said spaced distance
1s formed in 2 moon-shaped configuration with the larg-
est spaced distance existing between said moldboard
and said forward edge surface at an area adjacent said
bottom mounting plate.

7. The plow of claim 4 wherein said scraper blade
abuts said mounting plate at said mounting leg of said
bottom angle to insure the curvilinear shape of said
moldboard.
~ 8. The plow of claim 1 wherein said moldboard ex-
tends in an unsupported manner above said top mount-
ing member for a distance at least equal to three inches.

9. The plow of claim 4 wherein said fastening means
includes rectilinear holes adjacent said top and bottom
edges of said moldboard and said fasteners have simi-
larly formed rectilinear shanks whereby precise assem-
bly of said moldboard relative to said frame is assured.

10. The plow of claim 4 wherein said moldboard
extends in an unsupported manner above said top
mounting member for a distance at least equal to three
inches.

11. The plow of claim 10 wherein said moldboard is
an ultra high molecular weight polyethylene plastic.

12. The plow of claim 2 wherein each brace has a flat
top end and a flat bottom end, said radially extending
leg of said top angle abutting in planar contact said top
end of each brace, said radially extending leg of said
bottom angle abutting in planar contact said bottom end
of each brace,

said moldboard’s inwardly curved shape determined

by the attitude of said bottom mounting plate in
relation to said forward edges of said braces and
the plane defined by said top end of each brace,

saild moldboard’s inwardly curved shape having a

smaller degree of curvature than that of said for-
ward edge of said braces.

13. The plow of claim 12 wherein said inwardly
curved shape of said forward edges are substantially
arcuate, and said inwardly curved shape of said mold-
board 1s substantially arcuate and extending through an
angle of about ninety degrees. |

14. The plow of claim 13 wherein said spaced dis-
tance 1s substantially equidistant between said mold-
board and said forward edges of said braces.
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15. The plow of claim 13 wherein said spaced dis-
tance 1s substantially crescent shaped with the largest
distance between said moldboard and said forward
edges adjacent said bottom mounting plate.
16. A plow blade preferably of the snow removal
type comprising a polyethylene moldboard of ultra high
molecular weight having a low coefficient of friction,
said moldboard of a generally rectangular shape with an
inwardly curved, generally arcuate face;
longitudinally-extending frame means carrying said
moldboard, said frame means having spacer means
defining the degree of curvature of said moldboard
and generally arcuately shaped, transversely ex-
tending brace means positioned in spaced relation-
ship behind and away from said moldboard; and

fastening means for securing said moldboard to said
spacer means In a presiressed, flexed manner
whereby said degree of curvature of said arcuate
face i1s precisely determined to define a spaced
distance between said moldboard and said brace
means permitting said moldboard to flexibly distort
without contacting said brace means during certain
snow removal operations to enhance the snow
removal operation thereof.

17. The blade of claim 16 wherein said spacer means
defines an equidistant spaced distance between said
moldboard and said brace means.

18. The blade of claim 16 wherein said spacer means
defines a crescent shaped spaced distance between said
brace means and said moldboard.

19. The blade of claim 16 wherein the thickness of
said moldboard is the same irrespective of the length of
said moldboard.

20. The blade of claim 16 wherein said fastening
means includes said moldboard having transversely
spaced square holes adjacent its top and bottom ends
and square shanked fasteners for securing said mold-
board to said frame spacer means and a scraper blade
secured to said framed means in tight abutting contact
with the bottom edge of said moldboard.

- 21. A method for manufacturing a snow plow com-
prising the steps of

providing a frame assembly having top and bottom

longitudinally extending mounting members se-
cured to a plurality of inwardly curved brace mem-
bers;

dnlling a plurality of first round holes in said top and

bottom mounting members;

providing a flat rectangular sheet of high molecular

weight polyethylene moldboard of about ' thick-
ness;

forming a plurality of rectilinear holes equal in num-

ber to said first holes at predetermined positions
adjacent said top and bottom edges of said mold-
board;

subsequently rolling said moldboard into a curvilin-

ear shape said shape tending to return to said flat
shape when said moldboard is in an unrestrained
shape;

fastening, by means of fasteners having rectilinear

shaped shanks under the fastener head not greater
in length than said rectilinear holes in said mold-
board said moldboard into said top and bottom
mounting members to accurately establish the cur-
vilinear shape of said moldboard in a prestressed
manner and to permit a spaced distance between
sald braces and said moldboard.
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22. The method of claim 21 further including the plate and against said curved surface of said braces prior

1 JEVRNET : to fastening said moldboard;
t f d ' ]. t d 11. t d ’ . . . " ? . »
Z IZESE_O provicing a ‘ongitudinally extending scraper providing said plurality of first holes in said bottom

| | | | mounting member to said plate; and _
mounting said scraper blade to said bottom mounting 5 - fastening said bottom edge of said moldboard to said
member in abutting relationship to the bottom edge plate by said fasteners whereby said spaced dis-

of said moldboard to increase the prestress of said tance is moon-shaped with the greatest spacing
| adjacent said plate.

moldboard. . | . . 24. The method of claim 23 wherein said moldboard
23. 'The m.ethod of claun‘22 further including the 10 extends a distance at least three inches in an unsup-
steps of providing a flat, longitudinally extending plate, ported manner above said top mounting member.
securing said plate to said bottom edge of said mounting S |
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